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PNEUMOTORAKSOM - PRIKAZ DVA SLUCAJA
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Summary

Introduction. Coronavirus disease 2019 is an infectious disease
that primarily affects the lungs. Since the pandemic of severe acute
respiratory syndrome coronavirus 2 continues and a large number
of cases are registered worldwide, the knowledge about the virus
and virus-related complications is growing as well. Pleural compli-
cations, pneumothorax, and empyema are important issues affect-
ing better patient survival. Bacterial superinfections may cause
complications of coronavirus disease 2019. Knowledge about the
incidence of superinfections, microbiological causes, treatment, and
outcomes of the disease is incomplete. Case Report. We present
two oxygen-dependent patients with coronavirus disease 2019 who
developed pneumothorax and empyema during hospitalization,
three weeks after the onset of coronavirus disease 2019 symptoms.
Multidrug-resistant Acinetobacter spp. was isolated from the tho-
racic drain. Conclusion. Pneumothorax may occur at any stage of
coronavirus disease 2019 and is not always associated with the
severity of viral infection. Empyema due to coronavirus disease
2019 pneumonia is rare and occurs as a superinfection of the pleu-
ral effusion. Excessive use of antibiotics in the treatment of hospital-
ized patients with coronavirus disease 2019 may increase the risk
of nosocomial infections caused by multidrug-resistant bacteria.
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I ntroduction

Over the last two years, since it was discovered
in China, severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) is spreading rapidly
around the world and is a major health problem even
in the most advanced health systems. As the number
of case studies about all types of SARS-CoV-2
and coronavirus disease 2019 (COVID-19) increas-
es, so is the knowledge about the specifics of this
disease and its complications [1]. The symptoms of
COVID-19 typically include the respiratory system,
but sometimes they present with abdominal pain,

SaZetak

Uvod. Koronavirusna bolest 2019 je infektivna bolest koja
prvenstveno pogada plu¢a. Kako se pandemija teskog akutnog
respiratornog sindroma Coronavirus 2 nastavlja i registruje
veliki broj slu¢ajeva Sirom sveta, znanje o samom virusu raste,
kao i saznanje o komplikacijama. Pleuralne komplikacije, pneu-
motoraks i empijem vazna su pitanja u vezi sa boljim
prezivljavanjem pacijenata. Bakterijske superinfekcije mogu
zakomplikovati COVID-19. Saznanja o ucestalosti superinfek-
cija, mikrobiolo§kim uzroénicima, leenju i ishodu bolesti su
nepotpuna. Prikaz slu¢ajeva. Predstavljamo pacijente obolele
od kovida, na kiseonickoj terapiji, kod kojih se razvio pneumo-
toraks i empijem tokom hospitalizacije, nakon tri nedelje od
pocetka simptoma infekcije koronavirusne bolesti 2019. Multi-
rezistentni Acinetobacter spp. izolovan je iz brisa torakalnog
drena. Zakljuéak. Pneumotoraks se moze pojaviti u bilo kojoj
fazi COVID-19 i nije uvek povezan sa tezinom virusne infek-
cije. Empijem zbog COVID-19 pneumonije je redak i javlja se
kao superinfekcija pleuralnog izliva. Prekomerna upotreba an-
tibiotika u le¢enju hospitalizovanih pacijenata sa COVID-19
moze povecati rizik od bolni¢kih infekeija uzrokovanih multi-
rezistentnim bakterijama.

Kljuéne re¢i: COVID-19; pneumotoraks; empijem; pleuralni
izliv; superinfekcija; Acinetobakterija; antibiotici; bakterijska
rezistencija na lekove; faktori rizika; unakrsna infekcija

without findings of abdominal disease, and with no
respiratory symptoms. Patients with diabetes, heart
disease, hypertension, obesity, malignant diseases,
and the elderly are at a greater risk of developing a
severe clinical picture with complications [1-3].
The clinical symptoms in patients with COV-
ID-19 pneumonia may range from asymptomatic to
respiratory failure. The COVID-19 pneumonia may
be complicated by pneumothorax, pleural effusion,
pneumomediastinum, and empyema. Pneumothorax
may be spontaneous, or it can be caused by baro-
trauma in patients on mechanical ventilation. Em-
pyema due to COVID-19 pneumonia is rare and
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COVID-19  —coronavirus disease 2019
SARS-CoV-2 —severe acute respiratory syndrome coronavirus 2

RT-PCR — reverse transcription polymerase chain reaction
CT — computed tomography

HFNO — high-flow nasal oxygen

v — intravenous

occurs as a superinfection of the pleural effusion
[4].
The bacterial superinfection of SARS-CoV-2 is
more common than in other respiratory viral syn-
dromes and it may be a determining factor in the
disease evolution. According to different studies
around the world, its prevalence ranges between 1%
and 50% and leads to prolonged hospitalization,
severe clinical picture, admission to the intensive
care unit, mechanical ventilation, and other compli-
cations [5]. Excessive use of antibiotics in the treat-
ment of COVID-19 hospitalized patients may in-
crease the risk of nosocomial infections caused by
multidrug-resistant bacteria.

We are presenting patients with pleural compli-
cations of COVID-19 pneumonia, pneumothorax
and empyema with isolated Acinetobacter spp.

Case 1

A 62-year-old female with a history of hyperten-
sion, unvaccinated to SARS-CoV-2, was admitted
to the Department of Infection Diseases, COVID
department, in the General Hospital of Novi Pazar,
Serbia, complaining of worsening dyspnea, fever,
headache, malaise, and cough. The symptoms began
about 10 days before admission when she underwent
rapid antigen and reverse transcription polymerase
chain reaction (RT-PCR) nasopharyngeal swab test-
ing and was diagnosed with the novel COVID-19.
The worsening of breathing with SpO, of 60% re-

Figure 1. Multiple bilateral and diffuse confluent areas
with predominantly peripheral localization indicating
an advanced process of infectious etiology

Slika 1. Bilateralne i difuzne visestruke konfluentne mr-
ljaste senke pretezno periferne lokalizacije unutar uzn-
apredovalog procesa infektivne etiologije

quired hospitalization. Initial chest radiography
showed bilateral pneumonia (Figure 1).

The initial laboratory tests showed the following:
C-reactive protein 99.8 mg/L, Interleukin 6 56.9 pg/
ml, procalcitonin 0.09 pg/L, Lactate dehydrogenase
897 IU/L, Fe 4.3 umol/L, Ferritin 720.44 ng/ml, Red
Blood Cell count 4.1 x 10"%/L, White Blood Cell count
5.5 x 10°/L, Platelets count 319 x 10%/L, Hemoglobin
127 g/L, Hematocrit 0.37U/L, D dimer 2 mg/L.

The initial treatment included antibiotics (ceftriax-
one, azithromycin), analgesics, proton pump inhibitors,
corticosteroids, and other supportive therapy. Oxygen
saturation was 95% at a rate of 15 /min O, on nasa
cannula. Due to the worsening of the respiratory condi-
tion, on day 6 of hospitalization, the patient was trans-
ferred to high-flow nasal oxygen (HFNO) therapy
(fraction of inspired oxygen 100%, Flow 60 l/min) for
the next 7 days. During the rest of hospital stay, she
was on oxygen support, through a nasal mask up to 20
[/min with SpO, up to 94%. After a month of hospi-
taization, still oxygen-dependent, the patient present-
ed with a severe pain in the right hemithorax. Chest
X-ray and computed tomography (CT) showed a right
pneumothorax (Figure 2).

After a month from the initial positive test for
SARS-CoV-2, according to the protocol, the patient
was no longer considered infectious and the rapid
antigen test for SARS-CoV-2 was negative, the pa-
tient was transferred to the Department of Surgery
of our hospital, for further treatment. For the right
pneumothorax treatment, Fr28 chest tube was inserted.
After this intervention, lung re-expansion occurred
(Figure 3). Throughout the hospitalization, the patient
required oxygen support up to 10 I with saturation up
to 94%. On the repeated RT-PCR nasopharyngeal
swab for SARS-CoV-2, the patient was still positive,
after 35 days of hospitalization. Ten days after drain-
age, an attempt was made to remove the chest tube; it

Figure 2. Right pneumothorax on chest CT after one
month of hospitalization

Slika 2. Desni pneumotoraks na snimku kompjuteri-
zovane tomografije grudnog kosa, nakon mesec dana
hospitalizacije
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Figure 3. After chest drainage - pulmonary re-expansion
Slika 3. Reekspanzija plué¢a nakon drenaze grudnog kosa

was not tolerated well, the saturation decreased and
subcutaneous emphysema appeared, so the patient un-
derwent redrainage. About 200 ml of liquid content
was evacuated daily through the chest tube indicating
the development of empyema. The initial swab was
sterile. Due to the increase of inflammatory parameters
and worsening of the genera condition, the patient was
transferred to a tertiary health institution, Thoracic
Surgery, for further treatment.

Conservative treatment was continued. A control
swab of the chest tube contents revealed Acinetobacter
spp. sensitive only to imipenem and tigecycline. Blood
cultures were sterile. Due to the general condition of
the patient and the findings on the lungs caused by
COVID-19 infection, conservative therapy was contin-
ued. Antibiotic therapy, according to the antibiogram,
and supportive therapy were also continued. The pa-
tient responded well to the therapy.

The chest tube was removed on day 35 after inser-
tion, and the patient was discharged for hometrestment
after 65 days of hospital stay.

Case 2

A 6l-year-old female patient was admitted to our
center presenting with shortness of breath, weakness,
malaise, cough, nausea, and vomiting. The symptoms
began 7 days before admission to the COVID Depart-
ment, but got worse in the last 3 days. She was treated
at home with antibiotics (azithromycin 500 mg twice
a day and ceftriaxone 1 g/12/h IV), dexamethasone,
integrated procedural platform, and supportive therapy.

The patient underwent surgery and radiotherapy for
uterine cancer 2 years ago; she was treated for hyper-
tension and was unvaccinated to SARS-CoV-2. Rapid
serological test for SARS-CoV-2 (IgM and IgG nega-
tive), rapid antigen, and RT-PCR nasopharyngeal swab

Figure 4. Right pneumothorax on a chest CT
Slika 4. Desni pneumotoraks na snimku kompjuteri-
zovane tomografije grudnog kosa

were positive. On admission, the patient presented with
cyanosis, dyspnea and hypertension; she was afebrile
with oxygen saturation of 52% and after application of
oxygen 30 1/min the SpO, was 88%.

The initial laboratory test results were as follows:
Interleukin-6 1120 pg/ml, C-reactive protein 230 mg/L,
procalcitonin 0.08 pg/L, ferritin 697 ng/ml, Lactate
dehydrogenase 1252 IU/L, Fe 3.8 umol/L, Red Blood
Cell 4.07 x 10'?/L, White Blood Cell 9.7 x 10°/L, PLT
328 x 10°/L, Hemoglobin 122 g/L, Hematocrit 0.35
U/L, D dimer 2.4 mg /L.

The chest X-ray showed azone of incomplete con-
solidation in the lower field of the right lung and in the
rest of the lung parenchyma there were multiple shad-
ows of inflammatory etiology. During the first 13 days
of hospitalization, the patient received HFNO (FiO,
100%, flow 60 I/min). After that, she was on oxygen
therapy through the nasal mask up to 15 — 20 I/min
with SO, up to 95%.

The patient was treated with conservative therapy:
proton pump inhibitors (IPP), probiotics, fluids, anti-
biotics, corticosteroids, low-molecular-weight heparins
(nadroparin calcium 0.6 mL/12 h), biological therapy
- tocilizumab 8 mg/kg I'V in two doses.

Mild regression of radiologically verified COV-
ID-19 pneumonia occurred with the prescribed thera-
py. After 3 weeks of hospitalization, the patient pre-
sented with an increase in IL 6 (> 1000) and WBC
(23.3) and right hydropneumothorax was established
(Figure4). The patient wastrangerred to the Depart-
ment of Surgery for further treatment. Chest tube Fr28
was inserted in the right hemithorax. After thisinter-
vention, lung re-expansion occurred (Figure5). The
first three days after drainage, about 1600 ml of liquid
content was extracted through the chest tube. Due to
theworsening of the general condition and inflamma-
tory parameters, the patient wastranserred to atertiary
health institution, Thoracic Surgery Department for
further treatment. A control swab of the chest tube
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Figure5. After chest drainage - pulmonary re-expansion
Slika 5. Reekspanzija pluéa nakon torakalne drenaze

contents and blood cultures revealed Acinetobacter spp.
sensitive only to tigecycline.

The patient did not respond well to the therapy and
her condition was deteriorating. Apart from poor in-
flammatory parameters and general condition, she
developed a septic infection that led to a lethal outcome
on day 52 after the onset of COVID-19.

Discussion

According to the etiology, pneumothorax can be
classified as spontaneous and traumatic. Secondary
spontaneous pneumothorax occurs in patients with
underlying lung disease [6].

Pneumothorax is an important complication of
COVID-19 that is associated with increased mortal-
ity, morbidity, and health care costs [2, 7]. The data
about the incidence of pneumothorax in COVID-19
patients are mostly obtained through published case
reports of patients with COVID-19 with pneumot-
horax, and therefore it is unknown. Marciniak et al.
found an incidence of 0.91% in COVID-19 patients.
Similar results were reported by Chen et al. with
1% [8] and 2% of patients requiring intensive care
unit admission in other studies [8—10]. Martinelli et
al. also found that 1% of patients admitted with
COVID-19 develop pneumothorax and this can oc-
cur without a pre-existing lung disease or mechan-
ical ventilation [11]. It seems that it mostly affects
males; patients who require noninvasive or invasive
ventilatory support are at a higher risk [7].

The precise pathogenesis of pneumothorax in
patients with COVID-19 has not been fully eluci-
dated. According to the literature, parenchymal
lung damage in COVID-19 with ischemic and in-
flammatory effects may increase the incidence of
pneumothorax, such as surfactant changes, loss of
extracellular matrix and basement membrane in
COVID-19-infected lung tissue, or pulmonary cyst
rupture. Coughing has also been associated with
pneumothorax via the Macklin effect [12, 13].

Both of our patients were elderly females, non-
smokers, without previous lung disease, critically ill and
both were on HFNO and prolonged oxygen therapy.

Empyema developing in COVID-19 pneumonia is
rarely reported in the literature. Tessitore et al. re-
ported that a strong inflammatory response causes
reactive pleural effusion and empyema with bacterial
superinfection [14]. This is confirmed by other authors
(2 — 14). The COVID-19 infection may predispose to
secondary bacterial infection which is associated with
poor clinical outcomes, especially among critically ill
patients. In contrast to other coronaviruses, SARS-
CoV-2 has been associated with an increase in second-
ary bacterial infections. Several studies have reported
that a variable percentage of COVID-19 patients (4
— 20%) have bacterial and/or fungal co-infection. In
recent meta-analysis, bacterial co-infection was re-
ported in 7% of hospitalized patients with COVID-19
and up to 14% in critically ill patients or those with
secondary infection [15—17].

The empiric use of antibiotics in a great number
of hospitalized patients with COVID-19 is reported
in many studies. It is shown that the inflammatory
markers, such as increased levels of procalcitonin
and C-reactive protein, which are usually associ-
ated with bacterial infection, may appear without
an existing bacterial co-infection in COVID-19 pa-
tients [17]. Fan et al. observed that lung microbiota
of deceased patients with COVID-19 exhibited com-
plex bacterial and fungal colonization by opportun-
istic species [18]. Excessive and uncritical use of
antibiotics in the treatment of these patients, as well
as long-term hospitalization, with or without me-
chanical ventilatory support, may lead to superin-
fection of nosocomial bacterial strains resistant to
most antibiotics. In the study of Clansy et al., po-
tential bacterial lung superinfections were evident
at postmortem examination in 32% of persons who
died of COVID-19. They also noted that 3.5% of
patients had empyema, and lung superinfections
were the cause of death in 3% of all patients with
COVID-19 [19]. Yet, despite the increasing number
of COVID-19 studies, the predisposition of COV-
ID-19 patients to secondary infection is not fully
understood [15]. Our data are in accordance with
the literature data.

Acinetobacter spp. has been implicated in noso-
comial infections of clinical importancein the eld-
erly, infants, and immune-compromised patients.
Acinetobacter spp. infections lead to high mortal-
ity and morbidity, prolonged hospital stay with high
treatment costs.

Although most Acinetobacter species are non-
pathogenic, they are an important reservoir of an-
tibiotic resistance. Multidrug-resistant Acineto-
bacter is a major concern in hospitals in many parts
of the world. Olu-Taivo et al. found 62% resistance
to at least three or more antimicrobial agents [20].
This is in line with previous reports from Italy
(54%) and the United States (72%) [21, 22]. Both of
our patients were treated with antibiotics for a long
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period of time and the isolated Acinetobacter was
resistant to almost all antibiotics.

Conclusion

Pulmonary complications in hospitalized patients
with coronavirus disease 2019 increase the mortality

rate and the development of more severe clinical forms
of the disease. Extensive and long-term use of antibiot-
ics may increase the incidence of nosocomial superin-
fections. Further researches are needed to better under-
stand this disease.

References

1. Hadzic DH, Skokic F, Brkic S. COVID-19 triage among
hospitalized neonates in Tuzla canton. Sanamed. 2021;16(1):55-63.

2. Detanac SD, Zogic E, Bihorac D, Pavlovic J, Detanac
AD, Ceranic L, et al. Acute surgical abdomen due to duodenal
perforation in an elderly COVID-19 patient. Biomedicinska
istrazivanja. 2021;12(1):204-10.

3. Dmitrovic R, Lazovic B, Simonovic I. High flow nasal
oxygen therapy (HFNO) in opposition to non-invasive mechanical
ventilation (NIV): advantages, disadvantages and their use in
COVID-19 infection: brief review. Sanamed. 2021;16(3):227-30.

4. Tiirk MS, Akarsu I, Tombul I, Kankoc A, Ozkan ND,
Valiyev E, et al. The analysis of pleural complications of COV-
ID-19 pneumonia. Turk J Med Sci. 2021;51(6):2822-6.

5. Catano-Correa JC, Cardona-Arias JA, Porras Mancilla
JP, Garcia MT. Bacterial superinfection in adults with COV-
ID-19 hospitalized in two clinics in Medellin-Colombia, 2020.
PLoS One. 2021;16(7):¢0254671.

6. Milisavljevic S, Spasic M, Milosevic B. Pneumothorax
- diagnosis and treatment. Sanamed. 2015;10(3):221-8.

7. Marciniak SJ, Farrell J, Rostron A, Smith I, Openshaw
PJM, Baillie JK, et al. COVID-19 pneumothorax in the UK: a
prospective observational study using the ISARIC WHO clin-
ical characterisation protocol. Eur Respir J. 2021;58(3):2100929.

8. Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, et al.
Epidemiological and clinical characteristics of 99 cases of 2019
novel coronavirus pneumonia in Wuhan, China: a descriptive
study. Lancet. 2020;395(10223):507-13.

9. Yang X, Yu Y, Xu J, Shu H, Xia J, Liu H, et al. Clinical
course and outcomes of critically ill patients with SARS-CoV-2
pneumonia in Wuhan, China: a single-centered, retrospective,
observational study. Lancet Respir Med. 2020;8(5):475-81.

10. Yang F, Shi S, Zhu J, Shi J, Dai K, Chen X. Analysis of 92
deceased patients with COVID-19. ] Med Virol. 2020;92(11):2511-5.

11. Martinelli AW, Ingle T, Newman J, Nadeem I, Jackson
K, Lane ND, et al. COVID-19 and pneumothorax: a multicentre
retrospective case series. Eur Respir J. 2020;56(5):2002697.

12. Sahagun J, Chopra A, David AG, Dao D, Chittivelu S.
Secondary spontaneous pneumothorax in a COVID-19 recov-
ered patient. Cureus. 2021;13(7):e16415.

Rad je primljen 9. 11 2022.

Recenziran 17. 111 2022.

Prihvacéen za Stampu 17. 111 2022.
BIBLID.0025-8105:(2021):LXIX:11-12:383-387.

13. Toquica Gahona CC, Raj K, Bhandari K, Nuguru S,
Bukhari A. Subcutaneous emphysema in patients with COVID-19
infection: a report of three cases. Cureus. 2020;12(9):¢10559.

14. Tessitore A, Patella M, Giuliani M, Theologou T,
Freguia S, Minerva EM, et al. Surgical treatment of pleural
empyema in Coronavirus disease 19 patients: the Southern
Switzerland experience. Interact Cardiovasc Thorac Surg.
2021;32(3):367-70.

15. Gaibani P, Viciani E, Bartoletti M, Lewis RE, Tonetti T,
Lombardo D, et al. The lower respiratory tract microbiome of
critically ill patients with COVID-19. Sci Rep. 2021;11(1):10103.

16. Langford BJ, So M, Raybardhan S, Leung V, Westwood
D, MacFadden DR, et al. Bacterial co-infection and secondary
infection in patients with COVID-19: a living rapid review and
meta-analysis. Clin Microbiol Infect. 2020;26(12):1622-9.

17. Lansbury L, Lim B, Baskaran V, Lim WS. Co-infections
in people with COVID-19: a systematic review and meta-anal-
ysis. J Infect. 2020;81(2):266-75.

18. Fan J, Li X, Gao Y, Zhou J, Wang S, Huang B, et al. The
lung tissue microbiota features of 20 deceased patients with
COVID-19. J Infect. 2020;81(3):¢64-7.

19. Clancy CJ, Schwartz IS, Kula B, Nguyen MH. Bacte-
rial superinfections among persons with coronavirus disease
2019: a comprehensive review of data from postmortem studies.
Open Forum Infect Dis. 2021;8(3):0fab065.

20. Olu-Taiwo MA, Opintan JA, Codjoe FS, Obeng Forson
A. Metallo-beta-lactamase-producing Acinetobacter spp. from
clinical isolates at atertiary care hospital in Ghana. Biomed Res
Int. 2020;2020:3852419.

21. De Francesco MA, Ravizzola G, Peroni L, Bonfanti C,
Manca N. Prevalence of multidrug-resistant Acinetobacter bau-
mannii and Pseudomonas aeruginosa in an Italian hospital. J
Infect Public Health. 2013;6(3):179-85.

22. Dent L, Dana RM, Siddharth P. Multidrug resistant
Acinetobacter baumannii: a descriptive study in a city hospi-
tal. BMC Infect Dis. 2010;10:196.



